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Abstract
Background: Violence has important health effects. The results of exposure to physical
violence include, but may not be limited to, death from suicide and homicide. The con-
nection between the experience of assault and risk of death from causes other than
homicide and suicide has rarely been examined.
Methods: We analysed data from the first Izhevsk Family Study (IFS-1), a population-
based case–control study of premature mortality in Russian men. Structural equation
models were used to obtain odds ratios (ORs) for the association between the proxy re-
port of physical attack in the previous year and mortality.
Results: The estimate of the all-cause mortality OR for assault, after adjusting for alcohol
use and socio-demographic confounders, was 1.96 (95% confidence interval: 1.71, 3.31).
Strong cause-specific associations were found for external causes, but associations were
also found for deaths from cardiovascular and alcohol-related deaths.
Conclusions: We found that, in our population of working-aged Russian men, there was
a strong association between physical assault and mortality from a wide range of causes.
Other than direct effects of physical assault on mortality, residual confounding is an im-
portant possibility. The association between assault and mortality, particularly from car-
diovascular and alcohol-related causes requires replication and further investigation.
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Introduction
Violence disproportionately affects the vulnerable and has
universal ethical, legal, economic and health conse-
quences.1 In 2010, WHO estimated there were 468,000
homicides worldwide.2 Violent causes rank seventeenth
among the 30 most prevalent causes of death, and affect
males and females in a ratio of roughly 2:1.3 Non-lethal
violence data are sparser, derived in different ways by
country, and may be unreliable. Estimates for such vio-
lence have focused on particular contexts: 10–69% of
women report intimate partner violence; 20% of women
and 5–10% of men report experience of childhood sexual
abuse; and 4–6% of older people report violence.4
In the decade following the collapse of the Soviet
Union, there was an increase in reported crime in a number
of post-Communist states.5 In the mid-1990s, homicide
rates in Russia were 15–20 times greater than in most
European countries6; in 2004, there were 22.1 homicides
per 100,000 population and 40.1 cases of grievous bodily
harm.7 There is also some evidence that non-lethal violence
has not been uncommon in Russia. In a 2004 Moscow
population survey of 1190 men and women aged over 18,
the 12-month prevalence of assault victimization was
8.7% overall, and 12.5% in men.8
Relatively consistent positive associations between as-
sault and characteristics such as younger age, male gender,
lower socio-economic position, single marital status and
alcohol misuse have been found in crime surveys from
Anglophone countries,9–12 but evidence on Russia is lim-
ited. In the Moscow study discussed above, age-adjusted
associations with assault were found for binge drinking,
social network-capital, but not income, education or mari-
tal status.8 Stickley et al.13 report an analysis of the associ-
ation of assault with health in nine former Soviet
countries. The 12-month prevalence of assault in Russia
was 1.3%. In a fully adjusted regression model, associ-
ations were found for the risk of assault with gender, age
and alcohol, but also with being never married, and not
socializing with neighbours.
Violence is associated with a range of adverse health ef-
fects.14–16 Intimate partner violence (IPV) is associated with
suicide attempts in women17,18 and there is some evidence
linking non-fatal IPV to later intimate partner homicide.19
Increasing evidence indicates important health consequences
of non-lethal IPV, e.g. injury, chronic pain and depression.20
In Russia, Stickley et al.13 found those who were physically
assaulted were at 2.5 times the odds of self-reporting poor
health and 2.9 times the odds of reporting poor psycho-
logical health compared with those who were not.
Even since the sharp decline in male life expectancy in
Russia in the 1990s, and then the improvements seen since
the mid-2000s, premature mortality has remained very
high compared with that seen in European countries.21
Rates of mortality by suicide and homicide among work-
ing-aged Russian males are among the highest in
Europe,22,23 suggesting that there may be a large iceberg of
non-fatal violence underlying these deaths. However, the
connection between the experience of assault and subse-
quent risk of death from causes other than homicide and
suicide has rarely been examined in any country. The po-
tential mechanisms that may link assault with mortality
from non-violent causes are several. In the Russian con-
text, hazardous alcohol drinking may play an important
role, either as a common cause (of the assault and subse-
quent death) or as a response to assault. Certainly, hazard-
ous drinking in Russia has been associated with elevated
mortality from a wide range of causes, particularly in
men.24,25
We have used the opportunity afforded by a unique
case–control study conducted in the city of Izhevsk in
Russia 2003–05 to investigate these issues further.
Whereas the mortality and alcohol-consumption patterns
of Russian men are rather exceptional, as the literature is
so sparse, this setting provides a good basis for investigat-
ing the links between assault and mortality, and the poten-
tial role of alcohol, which will be of general interest to
researchers and policy-makers.
Methods
We analysed data from the first Izhevsk Family Study (IFS-
1), a population-based case–control study of premature
Key Messages
• Very few epidemiological studies have assessed the relationship between physical assault and mortality from non-
external causes.
• There was a strong association between all-cause mortality and proxy reports of physical assault in the last year in
our population of working-aged Russian men.
• Alcohol and socio-demographic variables explained this association to some extent, but not completely.
• Assault may increase mortality from alcohol-related and cardiovascular causes but this requires further study.
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mortality in Russian men. The study protocol is described
in detail elsewhere.24 Izhevsk is a demographically typical
industrial city in the Western Urals, Russia, with a similar
average life expectancy as for Russia as a whole, and a
similar distribution of deaths by cause in working-aged
men. Cases were 1750 male Izhevsk residents who died
from any cause aged 25–54 years (2003–05) and who
resided in households with at least one other person at the
time of death. Cases were notified directly to the study
team by the registrar of deaths (ZAGS). Cause of death
was classified according to ICD-10 by the certifying doc-
tors/pathologists. About a third of deaths were attributed
to external causes (injuries, poisonings and violence, n ¼
544) and a third to cardiovascular disease (n ¼ 573). In
this analysis, we use 1750 controls who were live men ran-
domly selected from a 2002 population register and
frequency-matched within 5-year age bands to cases noti-
fied for that month; in addition, we use an additional 250
controls who were recruited in 2006 using the same proto-
col as used for the initial case–control study. The reason
for this was to increase the sample size for a planned fol-
low-up study of the controls.
Interviews of controls took place between 2003 and
2006. Trained interviewers obtained information about
the lives and behaviours of cases and controls from proxy
respondents living in the same household. Proxies were
mainly wives, mothers or daughters. For the cases, proxy
interviews occurred around 2 months after the death.
Information was collected on socio-demographics, health
behaviours, violence and physical health. The primary ex-
posure in this study (physical assault) was determined ac-
cording to the proxy response to a question about whether
the subject had been physically assaulted in the past year.
The text of this question in Russian was ‘:ehndjq rarb[
bÅ gehexbckeyyß[ yb;e ghecnegkeybq cnayjdbkcz njn
xeºjder d nexeybe gjckelyeuj ujla?: eve ,ßkb yayeceyß
nekecyße gjdhe;leybz k,ßv cgjcj,jv’ (‘I now want
to ask you which, if any, of the following crimes were com-
mitted against the subject during the past year: someone
physically assaulted him’). For the controls, interviews
were obtained from both the control and a proxy for 1941
men, but, for the main analyses, the data reported by the
controls have not been used. Proxy information from con-
trols as well as cases was used, in order to minimize differ-
ential measurement error in case and control information.
Previous analyses of the relationship between control and
proxy responses found moderate agreement of measures of
alcohol use and near perfect agreement for markers of
socio-economic position.26,27 The prevalence of assault as
reported by the controls themselves was 86/1941 (4.4%).
This compares with 4.7% from the proxy reports. The
kappa statistic for inter-rater agreement between proxies
and controls was 0.51 (suggesting moderate agreement).
Interviewers were instructed to interpret the item measur-
ing assault in men who died of homicide as it related to as-
saults not including the incident leading to death.
However, the overlap between homicide and reported as-
sault may have introduced measurement error for the ex-
posure and, to this extent, may result in overestimation of
strength of association of history of assault prior to the cir-
cumstances associated with a homicide. Interviewers were
blinded as to the cause of death for cases; however, a ques-
tion later in the questionnaire was included that asked the
proxy to give their opinion as to the cause of death with
the options disease/homicide/suicide/accidental injury/poi-
soning by alcohol or other spirits/accidental cause (includ-
ing drowning).
Potential confounding variables
Alcohol use was considered a priori as an important con-
founder or common cause of the association between phys-
ical assault and mortality. Given the multi-dimensional
nature of alcohol use and the generally poor reliability of
obtaining accurate measurement of alcohol volume from
proxy reports, we used a series of previously developed al-
ternative measures aimed at identifying aspects of heavy
drinking that would be readily observable by a proxy in-
formant who lived in the same household as a study sub-
ject.28 Information was gathered on the frequency of
episodes of zapoi (periods of continuous drunkenness with
withdrawal from normal social life for two or more days)
and on the consumption of non-beverage alcohols. Non-
beverage alcohols are manufactured ethanol-containing
substances not intended for drinking. These dimensions of
hazardous drinking behaviour have been shown previously
to be strongly associated with mortality in this
population.24
In the analysis, we used a measure of acute alcohol-
related dysfunction in the form of a latent variable mani-
fested by the frequencies of four types of alcohol-related
behaviour: hangover, excessive drunkenness, sleeping in
clothes because of drunkenness and failing personal or
family obligations because of drinking alcohol (see
Supplementary Data, available at IJE online). This meas-
ure has been previously described and published based on
the present data.29,30 Sporadic alcohol dysfunction was
measured by the frequency of zapoi in the past year (never,
sometimes, ever). The drinking of surrogate or non-
beverage alcohols was measured using a binary variable
for use in the past 12 months.
Other potential confounding variables included were
smoking, employment status at time of interview, educa-
tional attainment, lifetime history of imprisonment and
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adverse life events (including serious illness of wife/partner,
serious illness of other close friend/family, death of wife/
partner, death of other close friend/family, divorce/separ-
ation, serious financial problems, other serious problems
involving family/friends and serious employment prob-
lems). Socio-economic position was measured using an
amenities index derived from whether the man’s household
had a car and central heating categorized as neither, one or
both.
Maximum likelihood estimation was used to obtain
odds ratios (ORs) for the association between physical at-
tack and mortality estimated from structural equation
models. Separate models were fitted including (i) age only,
(ii) age and all potential confounders except alcohol use,
(iii) age and alcohol use and (iv) all potential confounders.
Models which adjusted for alcohol use also included a
measurement component consisting of the latent variable
acute alcohol-related dysfunction.29
Separate models were fitted for all-cause mortality and
for specific causes, based on chapters of the ICD-10.31
Explicitly alcohol-related deaths were put in a separate cat-
egory defined by combining deaths from alcohol-related
mental disorders, alcoholic cardiomyopathy, alcoholic
liver disease and acute alcohol poisoning. External causes
were further sub-divided into case sets for homicide and
suicide. Deaths from suicide were analysed separately and
also jointly with injury/violent deaths of undetermined
intent.
Model fit for the measurement model was assessed
using the confirmatory fit analysis (CFI), the Tucker Lewis
Index (TLI) and the Root Mean Square Error of
Approximation (RMSEA). CFI and TLI values greater than
0.95 indicate good model fit, with a minimum of 0.90 indi-
cating acceptable fit.32,33 For the RMSEA, values greater
than 0.1 indicate a bad fit, whereas less than 0.08 indicates
a reasonable fit and values less than 0.05 indicate a good
fit. For the structural equation models, data missing due to
item non-response for the observed indicators of the latent
factor were estimated via the Expectation Maximization
(EM) algorithm. This method is valid under the assump-
tion that data are missing at random. For the other covari-
ates, incomplete records were excluded.
The roles of smoking and socio-economic status as con-
founders of the association between physical assault and
mortality were investigated further in supplementary ana-
lyses. Structural equation models were fitted to look at the
association between smoking and mortality by specific
causes and smoking and physical assault in controls after
adjusting for all other potential confounders including al-
cohol use. The roles of socio-economic variables and
smoking as confounders of the association between assault
and mortality were assessed by fitting model (ii) as stated
above but with and without adjustment separately for (i)
smoking and (ii) socio-economic status.
The adjusted population attributable fraction and cor-
responding confidence intervals were estimated according
to formulae from Greenland.34 All analyses were done in
Stata version 1435 and Mplus version 7.36
Oral consent was obtained from proxy informants.
Ethical approval for the study was obtained from the com-
mittees of the Izhevsk Medical Academy and the London
School of Hygiene and Tropical Medicine. Further infor-
mation about the Izhevsk Family Study and information
about how to apply for the data for research are available
at http://www.ifsmetadata.info.
Role of the funding source
The corresponding author had full access to all ano-
nymized data in the study and had final responsibility for
the decision to submit for publication.
Results
The study comprised 1750 cases and 2000 controls.
Counts of observations and missing data by case–control
status for each covariate are displayed in Table 1, along
with the age-adjusted association of each covariate with
having being assaulted in the previous year. In order to
understand the association of a history of assault with a
range of behavioural and socio-demographic factors in the
target study population of the city of Izhevsk, we first ana-
lysed the control proxy data on their own. All the alcohol
and socio-demographic covariates showed strong associ-
ations with assault.
The associations of mortality by cause with assault are
shown in Table 2. The age-adjusted all-cause mortality
odds ratio for assault was more than 4. This was, however,
attenuated by the addition of non-alcohol-related covari-
ates. The inclusion of just the alcohol-related covariates re-
sulted in a more substantial attenuation and addition of all
covariates produced a fully adjusted estimate of the odds
ratio for assault of just under 2.
The association with external causes was particularly
strong, but also displayed substantial attenuation on ad-
justing for socio-demographic and alcohol covariates.
Among external causes, after adjusting for full model cova-
riates, mortality from transport injuries, suicide (including
when combined with undetermined causes), homicide and
deaths from undetermined cause showed good evidence of
an association with the physical assault.
Among non-external causes, good evidence for associ-
ations remained after adjustment for all potential con-
founding variables factors for circulatory disease only;
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Table 1. Characteristics of cases and controls in the Izhevsk Family Study as reported by proxy informants and association of
covariates with risk of assault in controls
Controls (%) (live men) Cases (%) (dead men) Age-adjusted OR for
assault in controls
Assault in past year
No 1906 (95.3) 1463 (83.6)
Yes 94 (4.70) 287 (16.4)
Age (years)
25–29 144 (7.2) 131 (7.5)
30–34 163 (8.2) 144 (8.2)
35–39 171 (8.6) 136 (7.8)
40–44 336 (16.8) 306 (17.5)
45–49 491 (24.6) 441 (25.2)
50 695 (34.8) 592 (33.8)
Non-beverage alcohol use ever
No 1813 (90.7) 988 (56.5) 1 (reference)
Yes 159 (8) 1717 (41) 3.35 (1.93, 5.81)
Missing 28 (1.4) 45 (2.6)
Total 1972 (100) 1705 (100)
Frequency of being excessively drunk
Never or almost never 826 (41.3) 440 (25.14) 1 (reference)
Less than once a month 406 (20.3) 192 (10.97) 1.22 (0.65, 2.29)
Once a month 226 (11.3) 179 (10.23) 1.99 (1.02, 3.87)
Several times a month 105 (5.25) 181 (10.34) 2.91 (1.32, 6.42)
Once a week 79 (3.95) 108 (6.17) 2.61 (1.04, 6.57)
Several times a week 65 (3.25) 274 (15.66) 6.85 (3.18, 14.76)
Every day 24 (1.2) 200 (11.43) 4.79 (1.33, 17.27)
Missing 269 (13.45) 176 (10.06)
Frequency of hangover
Never or almost never 904 (45.2) 497 (28.4) 1 (reference)
Less than once a month 340 (17) 163 (9.3) 1.43 (0.76, 2.67)
Once a month 206 (10.3) 140 (8) 1.8 (0.90, 3.59)
Several times a month 110 (5.5) 157 (8.97) 3.61 (1.78, 7.31)
Once a week 60 (3) 91 (5.2) 1.56 (0.46, 5.29)
Several times a week 53 (2.65) 263 (15.03) 5.58 (2.39, 13.04)
Every day 24 (1.2) 222 (12.69) 8.35 (2.88, 24.20)
Missing 303 (15.15) 217 (12.4)
Frequency of failing family or personal obligations because of drinking
Never or almost never 1272 (63.6) 792 (45.26) 1 (reference)
Less than once a month 135 (6.75) 94 (5.37) 1.38 (0.57, 2.88)
Once a month 122 (6.1) 81 (4.63) 1.98 (0.9, 3.89)
Several times a month 82 (4.1) 103 (5.89) 1.22 (0.42, 3.41)
Once a week 48 (2.4) 57 (3.26) 2.32 (0.74, 6.16)
Several times a week 47 (2.35) 220 (12.57) 5.36 (2.14, 10.82)
Every day 20 (1) 172 (9.83) 4.91 (1.37, 17.57)
Missing 274 (13.7) 231 (13.2)
Frequency of sleeping in clothes because of drunkenness
Never or almost never 1317 (65.85) 742 (42.4) 1 (reference)
Less than once a month 162 (8.1) 111 (6.34) 1.38 (0.64, 2.97)
Once a month 114 (5.7) 101 (5.77) 1.19 (0.45, 2.99)
Several times a month 60 (3) 145 (8.29) 5.97 (2.81, 12.71)
Once a week 28 (1.4) 77 (4.4) 2.13 (0.49, 9.34)
Several times a week 55 (2.75) 253 (14.46) 6.64 (3.11, 14.15)
Every day 13 (0.65) 150 (8.57) 9.97 (2.59, 38.37)
Missing 251 (12.55) 171 (9.77)
(continued)
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after adjustment, people who had been assaulted were
nearly two times more likely to die from circulatory disease
compared with those who were not assaulted. Among spe-
cific circulatory causes, fully adjusted ORs for both alco-
holic cardiomyopathy and cerebrovascular disease were
more than 2. Assault remained associated with death from
digestive causes after adjusting for socio-demographic vari-
ables, but this association became too imprecise upon add-
ition of alcohol-related variables to the model, although
the point estimate remained more than 2.
There was a strong association between alcohol-related
causes of death and physical assault with an odds ratio of
4.2 after adjustment for confounders other than alcohol.
For individual causes, there was strong evidence of an asso-
ciation for alcoholic cardiomyopathy, alcoholic liver disease
and alcohol poisoning. As expected, the strength of the asso-
ciation reduced on adjusting for alcohol use but there re-
mained good evidence for an association between physical
assault and all alcohol-related causes of death and for alco-
holic cardiomyopathy even after adjustment for alcohol use.
Table 1. Continued
Controls (%) (live men) Cases (%) (dead men) Age-adjusted OR for
assault in controls
Frequency of zapoi
Never 1546 (77.3) 889 (50.8) 1 (reference)
Sometimes 14 (7.1) 260 (14.9) 1.69 (0.82, 3.49)
Often 64 (3.2) 441 (25.2) 6.51 (3.33, 12.74)
Missing 249 (12.5) 160 (9.1)
Smoking
Never smoked 421 (21.1) 133 (7.6) 1 (reference)
Ex-smoker 252 (12.6) 149 (8.5) 1.21 (0.42, 3.44)
1–10/day current 468 (23.4) 464 (26.5) 1.92 (0.86, 4.3)
11–20/day current 656 (32.8) 710 (40.6) 2.96 (1.42, 6.19)
>20/day current 201 (10.1) 294 (16.8) 5.68 (2.51, 12.84)
Missing 2 (0.1) 0 (0)
Employment
Yes 1665 (83.3) 693 (39.6) 1 (reference)
No 332 (16.6) 1056 (60.3) 2.46 (1.98, 3.06)
Missing 3 (0.2) 1 (0.1)
Car/central heating
Both 750 (37.5) 333 (19) 1 (reference)
Only one 1094 (54.7) 1173 (67) 1.82 (1.38, 2.4)
Neither 156 (7.8) 244 (13.9) 2.23 (1.53, 3.27)
Education
Higher 438 (21.9) 171 (9.7) 1 (reference)
Secondary 1437 (71.9) 1342 (76.7) 1.46 (1.05, 2.01)
Incomplete secondary 108 (5.4) 209 (11.9) 1.93 (1.23, 3.04)
Missing 17 (0.9) 28 (1.6)
Ever been imprisoned
No 1904 (95.2) 1449 (82.8) 1 (reference)
Yes 91 (4.6) 292 (16.7) 2.88 (1.47, 5.68)
Missing 5 (0.3) 9 (0.5)
Any adverse life event in past year
No 1044 (52.2) 817 (46.7) 1 (reference)
Yes 954 (47.7) 931 (53.2) 2.01 (1.3, 3.09)
Missing 2 (0.1) 2 (0.1)
Marital status
Cohabiting, married 1544 (77.2) 930 (53.1) 1 (reference)
Cohabiting, unmarried 201 (10.1) 205 (11.7) 1.9 (1.05, 3.46)
Divorced 120 (6) 342 (19.5) 1.95 (0.94, 4.06)
Widowed 17 (0.9) 57 (3.3) –
Never married 118 (5.9) 215 (12.3) 2.536 (1.15, 4.85)
Missing 0 (0) 1 (0.1)
Total 2000 (100) 1750 (100)
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The results of further investigation of the role of smok-
ing and socio-economic status as confounders of the associ-
ation between physical assault and mortality are shown in
the Supplementary Data (Supplementary Tables 1–4, avail-
able as Supplementary data at IJE online). Although smok-
ing was a strong risk factor for mortality including
mortality from external causes (Supplementary Table 1,
available as Supplementary data at IJE online), the strong
association between smoking and physical assault dis-
played in Table 1 was much attenuated on adjustment for
other variables including alcohol (Supplementary Table 2,
available as Supplementary data at IJE online). Leaving
out adjustment for smoking from the models had only a
small effect on effect estimates for the association between
Table 2. Regression models for the effect of physical assault on specific and combined causes of mortality
Model I* Model II* Model III* Model IV*
Number
of cases
Odds
ratio
Lower
95% CI
Upper
95% CI
Odds
ratio
Lower
95% CI
Upper
95% CI
Odds
ratio
Lower
95% CI
Upper
95% CI
Odds
ratio
Lower
95% CI
Upper
95% CI
Chapter-level causes (ICD-10 codes)
Infections and parasitic diseases (I) 53 3.02 0.93 9.78 1.29 0.29 5.77 1.33 0.36 5.01 0.99 0.20 4.82
Neoplasms (II) 170 2.07 0.86 4.99 1.58 0.59 4.24 1.66 0.67 4.12 1.63 0.60 4.43
Mental and behavioural disorders (V) 19 7.10 1.77 28.5 3.02 0.60 15.31 2.22 0.42 11.76 1.75 0.27 11.47
Diseases of circulatory system (IX) 573 3.51 2.23 5.52 2.09 1.25 3.51 2.07 1.24 3.46 1.78 1.03 3.07
Diseases of respiratory system (X) 137 3.29 1.58 6.91 1.67 0.68 4.09 1.38 0.56 3.36 1.22 0.46 3.21
Diseases of digestive system (XI) 182 4.47 2.45 8.15 2.76 1.37 5.55 1.78 0.83 3.78 1.80 0.81 4.01
External causes (XX) 544 5.62 3.77 8.38 3.82 2.43 6.00 3.39 2.12 5.40 3.12 1.92 5.05
Other 72 3.91 1.51 10.1 2.20 6.77 0.72 2.00 0.68 5.84 1.89 0.58 6.16
All causes of death 1750 4.15 2.96 5.81 2.92 2.00 4.26 2.42 1.63 3.59 1.96 1.71 3.31
Selected causes
Circulatory disease**:
Ischaemic heart disease (I20–25) 258 2.14 1.05 4.34 1.30 0.60 2.85 1.52 0.71 3.24 1.21 0.54 2.70
Other Cardiomyopathy
(I42, except I42.6)
61 1.90 0.54 6.63 0.88 0.22 3.45 0.93 0.24 3.63 0.66 0.16 2.81
Cerebrovascular disease (I60–69) 100 4.36 1.90 10.00 2.92 1.15 7.41 3.08 1.27 7.46 2.87 1.10 7.50
Other circulatory disease (I00–I99,
except I20–25, I42 and I60–69)
33 2.30 0.46 11.51 1.03 0.17 6.04 1.68 0.31 9.16 1.07 0.18 6.48
Alcohol-related
Mental disorders due to alcohol (F10) 18 7.69 1.89 31.25 3.12 0.61 16.04 2.37 0.43 13.01 1.81 0.27 12.04
Alcoholic cardiomyopathy (I42.6) 121 6.80 3.59 12.85 3.74 1.77 7.91 2.87 1.25 6.57 2.45 1.03 5.83
Alcoholic liver disease (K70) 74 7.58 3.54 16.23 4.65 1.84 11.75 2.69 1.02 7.12 2.76 0.92 8.31
Acute alcohol poisoning (X45) 95 5.64 2.73 11.64 3.57 1.58 8.09 2.44 1.01 5.92 2.06 0.81 5.25
Overall 308 6.55 4.14 10.36 4.19 2.42 7.26 2.82 1.52 5.26 2.65 1.38 5.08
External causes***
Transport injuries (V01–V99) 42 4.61 1.57 13.60 4.18 1.27 13.74 4.79 1.52 15.14 4.97 1.39 17.72
Other accidental poisoning
(X40–X49 except X45)
33 3.70 1.11 12.36 1.47 0.35 6.12 1.92 0.51 7.31 1.12 0.25 5.03
Drowning (W65–W74) 18 1.07 0.07 15.65 0.46 0.03 7.89 0.27 0.01 5.1 0.25 0.01 5.57
Exposure to cold (X31) 29 10.04 3.28 30.76 5.15 1.48 17.95 4.43 1.25 15.67 3.7 0.96 14.22
Other accidental deaths
(V0–X59, no including
V01–V99, X40–49,
W65–W74 and X31)
35 3.67 1.00 13.49 1.83 0.42 8.01 1.34 0.3 6.06 1.2 0.22 6.44
Suicide (X60–X84) 120 5.35 2.82 10.16 3.36 1.64 6.89 2.96 1.44 6.09 2.7 1.28 5.7
Homicide (X85–Y09) 45 11.82 4.62 30.25 7.68 2.6 22.71 5.93 2.07 17.00 6.63 2.14 20.59
Undetermined intent (Y10–Y34) 111 6.70 3.46 12.95 4.39 2.07 9.32 3.43 1.59 7.38 3.3 1.46 7.49
All other external causes 16 1.20 0.08 18.09 0.87 0.05 15.91 0.58 0.03 10.61 0.55 0.03 12.26
Undetermined intent plus suicide**** 231 5.99 3.62 9.92 2.28 4.03 7.13 3.39 1.90 6.07 3.22 1.75 5.9
All causes except external causes 1206 3.58 2.46 5.21 2.32 1.51 3.58 1.97 1.28 3.02 1.89 1.19 2.99
*Model I: adjusted for Model I: adjusted only for age, Model II: Model 1 þ adjusted for smoking, employment, car/central heating ownership, education, im-
prisonment, any adverse life event, marital status; Model III: Model II plus alcohol-related dysfunction [zapoi, surrogates, and acute alcohol-related dysfunction
(latent)]; Model IV: Adjusted for all variables.
**Circulatory disease also included deaths from alcoholic cardiomyopathy, which is presented with ‘Constituting deaths from alcohol’.
***External causes also included acute alcohol poisoning, which is presented with ‘Constituting deaths from alcohol’.
****Based on the same data as estimates for ‘suicide’ and ‘undetermined’.
95% CI, 95% confidence interval.
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assault and mortality, and did not change our substantive
conclusions (Supplementary Table 3, available as
Supplementary data at IJE online). The same was true for
models with and without adjustment for socio-economic
status (Supplementary Table 4, available as Supplementary
data at IJE online).
The adjusted population attributable fraction for mor-
tality related to assault was 8.69% (95% confidence inter-
val: 8.3, 9.3).
Discussion
To our knowledge, this is the first study to investigate the
link between physical assault and mortality. We found
that, in our population of working-aged Russian men,
there was a strong association between physical assault
and mortality from a wide range of causes. These effects
were only partially removed on adjustment for alcohol and
socio-demographic factors. The largest effects were seen
for external causes, followed by circulatory diseases, espe-
cially stroke. Nevertheless, the attenuation of effects seen
on adjustment was substantial in many instances, as would
be expected from the very strong associations seen in
Table 1 between assault and the potential confounders.
There are a number of potential explanations for our re-
sults. First, there could be a direct effect of assault on mor-
tality. Although we found an association with homicide
deaths as anticipated, associations were also found for sui-
cides, alcohol-related causes and cardiovascular mortality,
indicating that not all the mortality burden of assault is
carried by direct injuries. The strong and persistent associ-
ation with deaths from transport injuries is less easy to
understand.
Second, although the association between assault and
all-cause premature male mortality is consistent with
causal pathways, assaulted people are likely to have dif-
fered from the rest of the population in important ways.
The measure of assault could be an indicator of violent,
risky, hazardous lifestyles, which in turn could be associ-
ated with mortality. In particular, assault and premature
male mortality might share a common root cause, such as
alcohol or deprivation, which was not adequately ac-
counted for in this study. For example, it could be that
people who are heavy drinkers have a pattern of behaviour
and interactions with others that simultaneously put them
at increased risk of assault and of death from alcohol-
related causes, as well as other causes such as stroke.
Alcohol misuse was prevalent among subjects (65% of
cases and 45% of controls had been excessively drunk in
the past 12 months) and was a major potential confounder
for this hypothesis. Considerable attention was given to
measuring alcohol use in detail, by assessing markers of
alcohol-related dysfunction as a latent variable, the fre-
quency of zapoi and the ingestion of non-beverage alco-
hols. However, the fact that the associations with the
aggregate of alcohol-related causes remained even after ad-
justment for alcohol use in the past year suggests that there
might be residual confounding by alcohol use, despite the
density of information on various dimensions of alcohol in-
gestion we obtained from proxies. From this point of view,
the experience of physical assault may be an additional in-
dicator, not captured through the detailed questions on
level and pattern of drinking, of hazardous drinkers at a
certain stage of their drinking careers who are at risk of
harm, both through behaviour that may increase their risk
of being assaulted and through damage to their health
physically through the biological effects of alcohol.
Alternatively, it could be that assault, severe psychosocial
disturbance with heavy alcohol use and physical disease all
result from behavioural/lifestyle aspects of poverty not
adequately accounted for here, and that there is residual
confounding through socio-economic circumstances.
However, it is worth noting that adjustment for socio-
economic variables measured in this study did not have a
strong impact on the size of the effect estimates.
A third explanation is that assault could lead to
increased alcohol consumption and this could lead to
death; the association of assault with deaths from alcohol-
related causes is consistent with alcohol ingestion as a
coping strategy following assault, given the information-
processing changes that ensue.37 Although alcohol was ad-
justed for in final models, if alcohol use is an intermediate
factor in a causal relationship between assault and mortal-
ity, the true magnitude of the association will have been
under-estimated.
Lastly, assault could result in premature mortality via
neuroendocrine stress pathways, or alterations in other be-
haviours that result in increased risk of premature
death.38,39 For example, whereas the association with car-
diovascular deaths is difficult to explain in terms of direct
physical effects of assault, such an association does fit into
a model where victimization results in changes in stress-
responsiveness and changes in health- and safety-related
behaviours.40–43 In this respect, our results are consistent
with prior beliefs and with literature describing widespread
health effects of violence.13,44
Overall, our analyses are unable to discriminate be-
tween these possibilities; direct effects, indirect effects and
the many confounding-related explanations could each ac-
count for the associations reported here. However, where-
as the exact mechanism for this is unclear, we have
identified the experience of physical assault as a marker of
increased risk of mortality, which is of importance in itself,
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particularly in Russia—a country with high premature
mortality.
Limitations and strengths
The design of the study necessarily meant that all data on
the physical assault and potential confounding factors
were collected from proxy respondents. Proxy information
from controls as well as cases was used. In a previous ana-
lysis, very good agreement was found between control and
control proxy data for socio-economic variables.27 Proxies
of cases might have been more likely than proxies of con-
trols to remember events because the man then died, which
could have resulted in a bias of the association away from
null. Whereas a plausible mechanism for differential ex-
posure misclassification exists, prevalence of reported as-
sault was similar in information collected from the
controls themselves to when collected from their proxy re-
spondent (4.4% and 4.7%, respectively), suggesting rea-
sonable correspondence between case–control and proxy
reports. Nevertheless, the proxy information must inevit-
ably involve some element of misclassification.
This was primarily a complete records analysis. Like all
analyses with missing data, mechanisms for missing data
and the influence of these missing data on the results can-
not be directly estimated. Although we adjusted for a range
of important confounders, the possibility of residual con-
founding or confounding by unknown factors remains.
Because of the need for proxy information on cases, the
study population was restricted to cases and controls that
resided with one or more household member. Plausibly,
the effect of assault on mortality could be different by
whether the person lives alone, limiting generalizability.
The study was conducted between 2003 and 2006; how-
ever, given limited evidence on this association elsewhere
in the literature, we consider the results interesting despite
the fact that they relate to mortality over a decade ago
when, in Russia, alcohol consumption was higher and
mortality was also higher.
This is the first time the proxy report of physical assault
in the previous year has been used as an indicator in an epi-
demiological study and it is likely to include a wide range
of levels of assault. Our results are not able e.g. to differen-
tiate between being simply pushed and being stabbed.
Assault was operationalized as dichotomous, limiting the
evaluation of whether effects on mortality varied by assault
characteristics, e.g. severity/number of assaults.45
Furthermore, the item does not discriminate between in-
stances of violence where the victim was also a perpetrator
of violence or whether the victim knew the perpetrator.
However, there is no universal method of measuring as-
sault, because the evaluation of crimes as causal factors for
health is relatively recent, and social scientific study of vic-
tims has lagged behind that of perpetrators.46 The meas-
urement of violent events is also prone to misreporting. For
example, intra-family violence might be under-reported by
the spouse; in this regard, control and case proxies might
have in some instances provided false negative for the
exposure.
Concluding remarks
Violence research involving unrestricted populations, ra-
ther than vulnerable groups, should form a larger part of
public health landscape; increasing evidence points to its
continued omission as an indicator of a structural inequal-
ity akin to the historic exclusion of socio-economic data in
past epidemiologic research.47 Strategies to reduce/elimin-
ate assault might result in mortality reductions, including
from ‘internal’ causes. Just under 10% of cases of prema-
ture death in the target population might be prevented by
eliminating assault, under strong assumptions of a causal
relationship, complete exposure removability, the immedi-
acy of effects of exposure removal and lack of competing
effects. The suggestion that interventions on personal
safety could have important effects on mortality resonates
with public health debates on the integration of epidemio-
logical designs with questions of social policy.48 The
association between assault and cardiovascular and
alcohol-related causes requires replication and further
investigation.
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